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Spawned eggs Eggs showing early
development
size group exhibited aggressive behavior and smaller
animals were injured and starved due to
competition for food.
Observation on adult female fishes sampled
from the fish landings at Kovalam indicated size
range from 255-545mm with fecundity ranging from
19740 to 300699. Depending on the ovarian
maturation stage, the number of eggs per gram
ranged from 1420 to 3850 in the wild sample, in
fishes in maturity stages III and above. Sacrifice of
nearly 30 fishes, for anatomical observation on
gonadal maturity, have indicated that the fishes
mature in the grow-out facility, with 30% of the
stocked fishes entering into early stages of
maturation.
Spawning in captivity
Volitional spawning was observed in one of the
broodstock tanks in August 2013. A female halibut
weighing 1870 gms spawned in a 2 ton black FRP
broodstock tank in the early morning hours,
releasing approximately 60,000 eggs, and the male
in the tank responded simultaneously. The floating
single granule eggs (1540-1630µm) were collected
and distributed into different incubation systems –
dark coloured circular round tanks, with reduced
and normal photoperiodicity. While early cell
division was noticed, beyond 16 hours, the eggs
turned opaque and settled at the bottom of the
tank. The fishes were not induced to spawn by any
hormones or chemicals. The salinity of the holding
water was 36 ppt and temperature ranged between
28-29ÚC. The release of only nearly 60,000 eggs
indicated that these fishes are multiple spawners,
releasing eggs in frequent intervals during a single
spawning season.
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The green mussel Perna viridis is an important
bivalve species in India that is farmed in good
quantities in few parts of west coast of India. These
mussels are found to inhabit marine intertidal and
subtidal zones with rocky patches favouring spat
settlement. Protected estuarine and backwater
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Fig. 2. Monthly size frequency distribution of P. viridis in
Pulicat and Ennore waters
Fig. 1. Map showing sites of green mussel collection
habitats have been reported as potential sites owing
to their high natural productivity and sheltered
environment. While a lot of study has been carried
out on the wild population of green mussels and
their amenability to culture along the west coast
of India, this resource has not gained the same
attention along the east coast. Some studies
conducted in the past show the suitability of several
localities along the east coast of India as ideal for
green mussel culture. Ennore estuary, Muttukadu
backwaters, Edaiyur backwaters and Palar estuary
along the north Tamil Nadu coast have been reported
as potential sites with seed resources available. A
preliminary study was conducted under the project
on National Initiative on Climate Resilient
Agriculture (NICRA), on the availability and
distribution of P. viridis in the backwaters of Pulicat
(13° 25' 31.0 N; 080° 18' 55.3 E) and Ennore (13°
15' 49.9 N; 080° 19' 52.9 E) (Fig. 1) during the period
February 2011 to January 2012.
Length composition, sex ratio and reproductive
phases of the mussels were studied across the
months. The male-female sex ratio was 1:1.15 and
1:1.1 at Pulicat and Ennore, respectively. Total
length ranged from 11 to 120 mm at Pulicat and 26
to 95 mm at Ennore (Fig. 2).
The availability of marketable sizes of 51-75
mm and above was found to be higher during April-
July and again during September-January
(Figs. 1&2). Two spawning peaks were observed at
both stations, one in May and one in September.
Earlier studies report two spawning peaks for
P. viridis (May-June and October-November) in the
Edaiyur backwaters and indicate that the
reproductive activity of the mussel is directly
linked to water temperature. The surface
temperature profile in the two water bodies in the
present observation showed two well defined
maxima: one in May–June and the other in
September-October, coinciding with the spawning
peaks. Temperature ranged from 28°C (February,
August and December) to 30.2°C (May) and 30.5°C
(September) at Pulicat and from 28°C (December
and January) to 30.1°C (May) and 30.5°C
(September) at Ennore (Table 1).
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Table 1. Surface Temperature profile of Ennore Estuary
(in earlier studies and present study) (yellow
boxes indicate temperature peaks)
TEMPERATURE (°C)
1960-1961 2009(data 2011-2012
(Chacko and collected at (present
Rajagopal, CMFRI, study)
1962) Chennai)
FEBRUARY 28 29 28
MARCH 29 28 29
APRIL 28.5 30 30
MAY 31 30.5 30.1
JUNE 31.25 30 30
JULY 30.5 26.5 28.5
AUGUST 30.5 30 29
SEPTEMBER 28.5 30 30.5
OCTOBER 30 29 30
NOVEMBER 27 27.5 27.5
DECEMBER 26.5 28.4 28
JANUARY 27.7 26.4 28
AVG 29.0 28.8 29.1
While earlier reports indicate high annual
salinity fluctuation in Ennore Estuary during 1960-
’61, observations made in the present study show
that the average salinity is higher at present (32.38
ppt) than about fifty years ago (29.05 ppt). There
Although a relation between spawning activity
and salinity fluctuations could not be established,
and the influence of rainfall anomalies need to be
assessed, this study indicates the resilience of these
mussels to variations in the natural environment.
In the light of growing concern over negative impacts
of climate change on the existence of several
aquatic resources, the persistence of the green
mussel in Pulicat and Ennore waters is a positive
indication of the ability of the species to survive
transient habitat conditions. Further studies are
being carried out on the performance of other
physic-chemical parameters and biological
associations between these mussels and other fauna
and flora present in the two ecosystems.
Fig. 3. Annual salinity profile in Ennore estuary - a
comparision between 1960-'61 and 2009
is a perceptible increase in salinity maxima from
1960-’61 to 2011-‘12 (Fig. 3).
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Cephalopods contribute 15.5% towards the
marine fish landings in Maharashtra (CMFRI, 2013).
The major cephalopod landing centres of
Maharashtra namely New Ferry Wharf, Sasoon Docks
and Versova are situated in Mumbai and they
account for nearly 60% of landings in the state
(Annam and Sindhu, 2005). There are about 45
municipal fish markets in Mumbai and more than
20 dry fish markets are located in Mumbai at various
locations such as Worli, S ewri, Crawford market,
Khar, Versova, Sion etc.
Fish being a highly perishable food item, it is
preserved traditionally by sun- drying, smoking and
salting. The oldest traditional way of preserving fish
was to sundry it. Dried fish has been relished as
food all along the coastal states of India and there
is a tradition to consume it during special functions,
especially among the lower strata of the society. It
is widely consumed in the interior parts of India
since availability and transport of fresh fish was
poor. Dried fish is also used as a supplemental food
for pets, which is a growing industry.
